High-efficiency protein synthesis from T7 RNA polymerase transcripts in 3T3 fibroblasts.
After NIH3T3 cells constitutively expressing T7 RNA polymerase were transfected (+ Ca.phosphate) with a circular DNA containing the firefly luciferase(Luc)-encoding gene (luc) 3' to the encephalomyocarditis (EMC) virus 5'-untranslated sequence and T7 promoter, Luc protein comprising approx. 20% of total cellular protein was obtained. After similar transfection of an analogous construct containing the lacZ gene into the same cell line, at least 50% of the cells produced beta-galactosidase. Fibroblasts lipofected with uncapped RNA transcripts containing EMC sequence expressed the reporter genes as efficiently as capped transcripts. A novel approach was used to generate RNA transcripts containing poly(A) at its very 3' end. RNA from a luc vector with a poly(A) sequence at the very 3' end produced 20-fold more Luc than the RNA from the same vector with an additional 3' nonpoly(A) sequence. These results suggest that this T7 RNA polymerase expression system will be useful for the efficient production of proteins in mammalian cells.